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(54) TIRE PRESSURE MONITORING APPARATUS FOR VEHICLES 



(57) A tire pressure monitoring apparatus for vehi- 
cles having a plurality of wheels such as four wheels or 
six wheels, which apparatus being capable of easily 
inspecting a tire pressure. The apparatus comprises 
sensors (1) provided on wheels for detecting tire pres- 
sure, detection units (2) provided on the vehicle body 
and facing relative sensors (1), and a monitor unit (3) 
provided in a position where it can be visually recog- 
nized from the driver's seat Detection results provided 
by the sensors (1) are acquired by a detection result 
acquiring unit (21), converted into digital data and given 



ID codes, which vary according to individual at a data 
generating unit (22), detection units (2), and transmitted 
by a transmitter unit (23) on AM waves which use an 
electric wave of a predetermined frequency. The electric 
wave is received by a receiver unit (31) of the monitor 
unit (3) so that a CPU (32) displays the detection results 
of the respective tire pressures through a display unit 
(33) and an alarm unit (34) and generates an alarm on 
an abnormal occasion. 
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Description 

Technical Field: 

The present invention relates to a vehicle tire air 
pressure monitor for monitoring the air pressure of a tire 
of a vehicle. 

Background Art: 

Conventionally, setting the air pressure of a tire of a 
vehicle to a proper state is one of the items which must 
be observed for safety traveling of the vehicle. For 
example, when the air pressure of a tire lowers, the 
blowout rate increases and a burst occurs in high-speed 
traveling of a vehicle and this may cause a serious acci- 
dent 

Therefore, a driver must usually check the air pres- 
sure of a tire. To check the air pressure of a tire, the air 
pressure has been measured for each tire by pressing a 
pressure measuring instrument against a valve pro- 
vided on the rim of a wheel. 

However, it takes a lot of time to measure the air 
pressure of each tire as described above and moreover, 
measuring the air pressure is very difficult for female 
drivers who have suddenly been increased in recent 
years. Therefore, there is a problem that the number of 
accidents caused by an abnormal air pressure of a tire 
increases because a driver tends to neglect checking 
the air pressure of a tire though the driver must usually 
check the air pressure. 

The present invention is made to solve the above 
problem and its object is to provide a monitor for the air 
pressure of a tire of a vehicle having a plurality of 
wheels such as four or six wheels, making it possible to 
easily check the air pressure of a tire. 

Disclosure of the Invention: 

According to claim 1 of the present invention, the air 
pressure of a tire is detected by air pressure detection 
means provided at the wheel side and the detection 
result is transmitted together with an ID code by radio 
waves of the same frequency from a plurality of detec- 
tion sections provided correspondingly to each wheel. 
The radio waves are received by detection result recep- 
tion means of a monitoring section and the detection 
result by the air pressure detection means is obtained 
for each tire in accordance with the ID code. Therefore, 
because radio waves with frequencies different for each 
tire are not used, the structure of equipment is simplified 
and the air pressure of a tire can very easily be meas- 
ured. Thus, a female driver can also easily measure the 
air pressure. Thereby, a driver can usually check the air 
pressure of a tire and the number of accidents caused 
by an abnormal air pressure of a tire can be decreased. 
Moreover, because only the air pressure detection 
means is provided at the wheel side and the detection 
result transmission means and the like are provided at 



the chassis side, it is possible to relatively easily set 
these means. Furthermore, because detection results 
are transferred by radio waves, troublesome wiring is 
unnecessary for setting. 
5 Furthermore, when a plurality of tires are used, 

because a detection result of the air pressure of a tire is 
transmitted together with an ID code different for each 
tire, it is possible to recognize the detection result for 
each tire even if detection results of these tires are 
w transmitted at random by the detection result transmis- 
sion means. Furthermore, because the detection result 
transmission means is provided not at the wheel side 
but at the chassis side, it is only necessary to set the air 
pressure detection means in a wheel when changing 
is wheels but it is unnecessary to change ID codes or 
change locations of a transmission section. 

According to claim 2, the air pressure of a tire is 
detected by air pressure detection means provided at 
the wheel side, the detection result is held for a prede- 
20 termined time by storage means of a plurality of detec- 
tion sections provided correspondingly to each wheel 
and thereafter, transmitted from each detection section 
by radio waves of the same frequency together with an 
ID code. The radio waves are received by detection 
25 result reception means of a monitoring section and the 
detection result by the air pressure detection means is 
obtained for each tire in accordance with the ID code. 
Therefore, because radio waves of frequencies different 
for each tire are not used, the structure of equipment is 
so simplified and the air pressure of a tire can very easily 
be measured. Thus, a female driver can also easily 
measure the air pressure. Thereby, a driver can usually 
check the air pressure of a tire and it is possible to 
decrease the number of accidents caused by an abnor- 
35 mal air pressure of a tire. Moreover, because detection 
results are held by the storage means, it is possible to 
easily monitor the air pressure of a tire while a vehicle 
stops due to a stop signal even if air pressure detection 
means is used which cannot detect the air pressure of a 
40 tire unless a wheel rotates. Moreover, because only the 
air pressure detection means is provided at the wheel 
side and the detection result transmission means and 
the like are provided at the chassis side, it is possible to 
relatively easily set these means. Furthermore, 
45 because detection results are transferred by radio 
waves, troublesome wiring is unnecessary for setting. 

Furthermore, when a plurality of tires are used, 
because a detection result of the air pressure of a tire is 
transmitted together with an ID code different for each 
so tire, it is possible to recognize the detection result for 
each tire even if detection results of these tires are 
transmitted at random by the detection result transmis- 
sion means. Furthermore, because the detection result 
transmission means is provided not at the wheel side 
55 but at the chassis side, it is only necessary to set the air 
pressure detection means in a wheel when changing 
wheels but it is unnecessary to change ID codes or 
change locations of a transmission section. 
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According to claim 3, a detection result of the air 
pressure of a tire detected by air pressure detection 
means provided at each wheel side is transmitted from 
a plurality of detection sections provided correspond- 
ingly to each wheel by radio waves of the same fre- 
quency together with an ID code only when a 
monitoring start instruction is output The transmitted 
radio waves are received by detection result reception 
means of a monitoring section and a detection result is 
obtained for each tire in accordance with the ID code. 
Therefore, it is possible to very easily measure the air 
pressure of a tire and a female driver can also measure 
the air pressure. Thereby, a driver can usually check the 
air pressure of a tire and it is possible to decrease the 
number of accidents caused by an abnormal air pres- 
sure of a tire. Moreover, only when the monitoring start 
instruction is output, a detection result is transmitted 
Therefore, it is possible to prevent unnecessary radio 
waves from being emitted when monitoring of the air 
pressure of a tire is unnecessary and decrease the 
power consumption. Furthermore, because only the air 
pressure detection means is provided at the wheel side 
and detection result transmission means is provided at 
the chassis side, it is possible to relatively easily set 
these means. Furthermore, because detection results 
are transferred by radio waves, troublesome wiring is 
unnecessary for setting. 

According to claim 4, a detection result of the air 
pressure of a tire detected by air pressure detection 
means provided at each wheel side is transmitted from 
a plurality of detection sections provided correspond- 
ingly to each wheel by radio waves of the same fre- 
quency together with an ID code only when a 
monitoring start instruction is output The transmitted 
radio waves are received by detection result reception 
means of a monitoring section and a detection result is 
obtained for each tire in accordance with the ID code. 
Therefore, it is possible to very easily measure the air 
pressure of a tire and a female driver can also measure 
the air pressure. Thereby, a driver can usually check the 
air pressure of a tire and it is possible to decrease the 
number of accidents caused by an abnormal air pres- 
sure of a tire. Moreover, only when the monitoring start 
instruction is output from the monitoring section, a 
detection result is transmitted. Therefore, it is possible 
to prevent unnecessary radio waves from being emitted 
when monitoring of the air pressure of a tire is unneces- 
sary and decrease the power consumption. Moreover 
because detection results are held by the storage 
means, it is possible to easily monitor the air pressure of 
a tire while a vehicle stops due to a stop signal even if 
air pressure detection means is used which cannot 
detect the air pressure of a tire unless a wheel rotates. 
Furthermore, because only the air pressure detection 
means is provided at the wheel side and the detection 
result transmission means and the like are provided at 
the chassis side, it is possible to relatively easily set 
these means. Furthermore, because detection results 



are transferred by radio waves, troublesome wiring is 
unnecessary for setting. 

According to claim 5. the air pressure of a tire is 
detected by air pressure detection means of a detection 
s section provided at each wheel side and the detection 
result is transmitted from a plurality of detection sec- 
tions by radio waves of the same frequency together 
with an ID code. The radio waves are received by detec- 
tion result reception means of a monitoring section and 
io a detection result by the air pressure detection means is 
obtained for each tire in accordance with the ID code. 
Therefore, because radio waves of frequencies different 
for each tire are not used, the structure of equipment is 
simplified and the air pressure of a tire can very easily 
is be measured. Thus, a female driver can also easily 
measure the air pressure. Thereby, a driver can usually 
check the air pressure of a tire and it is possible to 
decrease the number of accidents caused by an abnor- 
mal air pressure of a tire. Moreover, because detection 
20 results are transferred by radio waves, troublesome wir- 
ing is unnecessary for setting. Furthermore, an ID code 
different for each tire and a detection result of the air 
pressure of a tire are transmitted. Therefore, when a 
plurality of tires are used, it is possible to recognize the 
25 detection result for each tire even if the detection result 
of these tires are transmitted at random by the detection 
result transmission means. 

According to claim 6, the air pressure of a tije is 
detected by air pressure detection means of a detection 
30 section provided at each wheel side and the detection 
result is held by storage means for a predetermined 
time and thereafter transmitted from a plurality of detec- 
tion sections provided for each tire by radio waves of the 
same frequency together with an ID code. The radio 
35 waves are received by detection result reception means 
of a monitoring section and a detection result by the air 
pressure detection means is obtained for each tire in 
accordance with the ID code. Therefore, because radio 
waves different for each tire are not used, the structure 
40 of equipment is simplified and it is possible to very eas- 
ily measure the air pressure of a tire. Moreover, a 
female driver can easily measure the air pressure. 
Thereby, a driver can usually check the air pressure of a 
tire and it is possible to decrease the number of acci- 
45 dents caused by an abnormal pressure of a tire. Moreo- 
ver, because detection results are held by storage 
means, it is possible to easily monitor the air pressure of 
a tire while a vehicle stops due to a stop signal even if 
air pressure detection means is used which cannot 
so detect the air pressure of a tire unless a wheel rotates. 
Furthermore, because detection results are transferred 
by radio waves, troublesome wiring is unnecessary for 
setting. Furthermore, an ID code different for each tire 
and a detection result of the air pressure of a tire are 
55 transmitted. Therefore, when a plurality of tires are 
used, it is possible to recognize the detection result for 
each tire even if the detection results of these tires are 
transmitted at random by the detection result transmis- 
sion means. 
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According to claim 7. a detection result of the air 
pressure of a tire detected by air pressure detection 
means provided at each detection section is transmitted 
from each detection section together with an ID code by 
radio waves of the same frequency only when a moni- 
toring instruction is output from a monitoring section. 
The transmitted radio waves are received by the moni- 
toring section and a detection result is obtained for each 
tire in accordance with the ID code. Therefore, it is pos- 
sible to very easily measure the air pressure of a tire 
and moreover, a female driver can easily measure the 
air pressure. Thereby, a driver can usually check the air 
pressure of a tire and it is possible to decrease the 
number of accidents caused by an abnormal air pres- 
sure of a tire. Moreover, because a detection result is 
transmitted only when a monitoring start instruction is 
output, it is possible to prevent unnecessary radio 
waves from being emitted when monitoring of the air 
pressure of a tire is unnecessary and decrease the 
power consumption. Furthermore, because detection 
results-are transferred by radio waves, troublesome wir- 
ing is unnecessary for setting. 

According to claim 8, a detection result of the air 
pressure of a tire detected by air pressure detection 
means provided at each detection section is transmitted 
from each detection section by radio waves of the same 
frequency together with an ID code only when a moni- 
toring start instruction is output from a monitoring sec- 
tion. The transmitted radio waves are received by 
detection result reception section of the monitoring sec- 
tion and a detection result is obtained for each tire in 
accordance with the ID code. Therefore, it is posstole to 
very easily measure the air pressure of a tire and more- 
over, a female driver can easily measure the air pres- 
sure. Thereby, a driver can usually check the air 
pressure of a tire and it is possible to decrease the 
number of accidents caused by an abnormal air pres- 
sure of a tire. Moreover, because a detection result is 
transmitted only when a monitoring start instruction is 
output, it is possible to prevent unnecessary radio 
waves from being emitted when monitoring of the air 
pressure of a tire is unnecessary and decrease the 
power u consumption. Furthermore, because detection 
resultsare held by storage means, it is possible to easily 
monitor the air pressure of a tire while a vehicle stops 
due to a stop signal even if air pressure detection 
means is used which cannot detect the air pressure of a 
tire unless a wheel rotates. Furthermore, because 
detection results are transferred by radio waves, trou- 
blesome wiring is unnecessary for setting. 

According to claim 9, in addition to the above 
advantages, a detection result is repeatedly transmitted 
up to a predetermined number of times by detection 
result transmission means driven by driving control 
means. Therefore, even if the detection result cannot 
preferably be received by detection result reception 
means due to noises or the like, the detection result can 
preferably be received at least once out of a plurality of 
times. Therefore, it is possible to prevent a state which 



cannot be monitored from occurring and decrease the 
number of malfunctions. 

According to claim 10. in addition to the above 
advantages, an ID code given to distinguish between 
5 tires and different for each tire is transmitted together 
with a monitoring start instruction by instruction trans- 
mission means and an air pressure detection result of a 
tire corresponding to the ID code is returned. Therefore, 
even when a plurality of tires are used, H is possible to 
io sequentially designate these tires and return the detec- 
tion result of the tire. Moreover, it is posstole to easily 
recognize the detection result of each tire even H detec- 
tion results are transmitted or received by using the 
same frequency. 
is According to claim 11. in addition to the above 
advantages, it is possible to confirm the safety before 
traveling of a vehicle because the latest air pressure of 
a tire is monitored when the vehicle starts. 

According to claim 12. in addition to the above 
20 advantages, it is possible to know the air pressure of a 
tire when a driver requires it because the latest air pres- 
sure of the tire is monitored when a switch is turned on. 

According to claim 13. in addition to the above 
advantages, it is possible to receive a detection result 
25 even if a slight frequency fluctuation occurs compared 
to a case of using frequency modulation because the 
detection result is transmitted by amplitude-modulating 
a carrier wave. 

According to claim 14, in addition to the above 
30 advantages, a driver can easily know the state of the air 
pressure of a tire because the above detection result 
obtained by detection result reception means is notified 
by using, for example, an image, digital display, lighting 
of a lamp, voice, or combination of them. 

35 

Brief Description of the Drawings: 



40 
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Figure 1 is a block diagram showing the electric cir- 
cuit of the first embodiment of the present invention; 
Figure 2 is an illustration for explaining the locations 
of a sensor and a detection unit in the first embodi- 
ment of the present invention; 
Figure 3 is an illustration for explaining the locations 
of a sensor and a detection unit in the first embodi- 
ment of the present invention; 
Figure 4 is a block diagram showing a sensor in the 
first embodiment of the present invention; 
Figure 5 is an illustration for explaining operations 
of a sensor in the first embodiment of the present 
invention; 

Figure 6 is a block diagram showing details of a 
detection result acquisition section in the first 
embodiment of the present invention; 
Figures 7(a) to 7(d) explain operations for detecting 
the air pressure of a tire in the first embodiment of 
the present invention; 

Figure 8 is an illustration for explaining the relation 
between detected level and detected value of the 
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air pressure of a tire in the first embodiment of the 
present invention; 

Figure 9 is an illustration for explaining information 
transmission timing from a detection unit in the first 
embodiment of the present invention; 
Figure 10 is an illustration showing a monitoring 
panel in the first embodiment of the present inven- 
tion; 

Figure 11 is a block diagram showing the electric 
circuit of the second embodiment of the present 
invention; 

Figure 12 is a block diagram showing the electric 
circuit of the third embodiment of the present inven- 
tion; 

Figure 13 is a block diagram showing the electric 
circuit of the fourth embodiment of the present 
invention; 

Figure 14 is a block diagram showing the electric 
circuit of the fifth embodiment of the present inven- 
tion; 

Figure 15 is an illustration showing a monitoring 
panel in the fifth embodiment of the present inven- 
tion; 

Figure 16 is a block diagram showing the electric 
circuit of the sixth embodiment of the present inven- 
tion; 

Figure 1 7 is a block diagram showing the electric 
circuit of the seventh embodiment of the present 
invention; and 

Figure 18 is a block diagram showing the electric 
circuit of the eighth embodiment of the present 
invention. 



Best Mode for Carrying Out the Invention: 

An embodiment of the present invention is 
described below by referring to the accompanying draw- 
ings. 

Figure 1 is a block diagram showing the electric cir- 
cuit of the first embodiment of the present invention. In 
Fig. 1, symbol 1 represents a sensor for detecting the 
air pressure of a tire, 2 represents a detection unit for 
transmitting a detection result of the sensor 1 by radio 
waves, and 3 represents a monitoring unit for supplying 
information to a driver by receiving radio waves from the 
detection unit 2. 

The sensor 1 is provided on each wheel assembly 
5 of a vehicle 4 to detect the air pressure of a tire 5a as 
shown in Figs. 2 and 3. 

The detection unit 2, as shown in Figs. 2 and 3, is 
provided at the chassis side 4a for each wheel assem- 
bly 5 of the vehicle 4 and its location is the inside of the 
wheel 5b of the wheel assembly 5 and set so as to face 
the sensor 1. The detection unit 2, as shown in Figs. 2 
and 3 ( comprises a detection result acquisition section 
21 for acquiring a detection result of the air pressure of 
a tire detected by the sensor 1, a data generation sec- 
tion 22 for inputting a detection result acquired by the 
detection result acquisition section 21 and generating 



digital data in which the detection result is added to an 
ID code different for each preset tire, a transmission 
section 23 for transmitting the digital data generated by 
the data generation section 22 by radio waves of a pre- 
5 determined frequency obtained by modulating carrier 
waves through AM (amplitude modulation), and a trans- 
mission antenna 23a connected to the transmission 
section 23. 

The monitoring unit 3, as shown in Fig. 2, is set 
io nearby a driver's seat so that the unit 3 can be seen 
from a driver as shown in Fig. 2 and comprises a recep- 
tion section 31 for receiving radio waves transmitted 
from the transmission section 23. a reception antennal 
31a, a CPU 32 for performing predetermined operations 
is by receiving a detection result and an ID code from the 
reception section 31 to output a display signal for dis- 
playing a detection result of the air pressure of each tire 
and an alarm signal for notifying a driver of an abnormal 
air pressure, a display section 33 for displaying a detec- 
20 tion result of the air pressure of each tire by receiving a 
display signal from the CPU 32, and an alarm section 34 
for outp utting an alarm in accordance with an input 
alarm signal. 

The sensor 1 uses, for example, a sensor having 
25 the structure shown in Figs. 4 and 5. That is, the sensor 

I comprises two sets of stationary magnets 12a and 
12b secured in a frame 11 made of a cylindrical non- 
magnetic substance at predetermined intervals, a mov- 
ing magnet 14 rotatably and slidably supported by one 

so end of a support shaft 13 between the stationary mag- 
nets 12a and 12b, a piston 15 secured to the other end 
of the support shaft 13 and using the frame 1 1 as a cyl- 
inder, and a spring 1 6 set between a journal section 1 1 a 
of the frame 1 1 and the piston 15. Moreover, the station- 
35 ary magnets 12a and 12b, moving magnet 14, and 
spring 16 are arranged in a space closed by the frame 

I I and piston 1 5. Furthermore, one end of the frame 1 1 
serving as the cylinder of the piston 1 5 is opened so that 
outside air pressure (air pressure of the tire 5a) works 

40 on the piston 15. Furthermore, the stationary magnets 
12a and 12b are arranged so that their opposite poles 
face each other. 

Thereby, as shown in Fig. 5, when outside air pres- 
sure works on the piston 15 and the support shaft 13 

45 slides, the distances between the moving magnet 14 
and the two sets of stationary magnets 12a and 12b 
change. Therefore, the moving magnet 14 is rotated by 
the magnetic force between the moving magnet 14 and 
tiie stationary magnets 12 and 12b and stops at a posi- 

so tion corresponding to the outside air pressure. There- 
fore, by knowing a magnetic force and its direction 
vertical to the support shaft 13, it is possible to detect 
the pressure applied to the piston, that is, the air pres- 
sure of the tire 5a. 

55 The detection result acquisition section 21 when 
using the sensor 1 described above, as shown in Fig. 6, 
comprises a magnetic detector 21a, an amplifier 21b, a 
level detection circuit 21c, and a phase detection circuit 
21d. The magnetic detector 21a comprises, for exam- 
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pie, a coil or the like and generates an electromotive 
force according to a magnetism received from the sen- 
sor 1. In this case, polarities of the electromotive force 
are changed in accordance with the direction of a mag- 
netic force given from the sensor 1 and moreover, mag- 5 
nitudes (levels) of the electromotive force are changed 
in accordance with the intensity of the magnetic force. 
The electromotive force generated by the magnetic 
detector 21a is amplified by the amplifier 21b and there- 
after, input to the level detection circuit 21c and the w 
phase detection circuit 21d. Thereby, a magnitude of the 
electromotive force is detected by the level detection cir- 
cuit 21c, a phase of the electromotive force is detected 
by the phase detection circuit 21d, and the detected 
magnitude and phase are input to the data generation 15 
section 22. 

Then, operations of the f irst embodiment having the 
above structure are described below. 

When the vehicle 4 travels, the wheel assembly 5 
rotates, and the sensor 1 passes the vicinity of the 20 
detection unit 2, an electromotive force is generated in 
the magnetic detector 21a by magnetic forces of the 
magnets 12a, 12b, and 14 in the sensor 1. The electro- 
motive force, as shown in Fig. 7, changes correspond- 
ingly to the position of the moving magnet 14 in the 25 
sensor 1. Moreover, the position of the moving magnet 
14 moves correspondingly to an air pressure P of the 
tire 5a as described above. Therefore, when the air 
pressure P changes as P1<P2<P3<P4, the moving 
magnet 1 4 rotates, its positions change, and levels and 30 
phases of an electromotive force V generated in the 
magnetic detector 2 1 a change. 

In the case of this embodiment, the electromotive 
force V is converted from analog to digital values and its 
level is classified into 4 stages by the level detection cir- 35 
cuit 21c. Thereby, the data generation section 22, as 
shown in Fig. 8, generates detected values of 0 to 7 as 
the air pressure of the tire 5a by combining the phases 
and levels of the electromotive force V. Each of these 
detected values comprises 3 bits in terms of digital data. 40 
Moreover, in the data generation section 22, an ID code 
comprising 24 bits is added to a 3-bit detected value. 
The ID code is previously set to a memory in the data 
generation section 22 so as to differ for each tire 5a 
(detection unit 2). The 27-bit digital data generated in 45 
the data generation section 22 is sent to the transmis- 
sion section 23. 

When digital data is sent from the data generation 
section 22, the transmission section 23 transmits the 
digital data by radio waves of a predetermined fre- so 
quency such as radio waves of the frequency specified 
by the feeble radio wave equipment standard in the 
Radio Law. In this case, the digital data is transmitted 
through the so-called AM waves obtained by amplitude- 
modulating carrier waves. The AM waves have an ss 
advantage that digital data can securely be received 
even if a slight frequency fluctuation occurs compared 
to FM waves (frequency modulated waves). Moreover, 



data is transmitted from each detection unit 2 by using 
the same frequency. 

Furthermore, in the case of transmission, transmis- 
sion for 1/1000 sec is repeated 15 times every 5 sec. 
Furthermore, the above 15-time repetitive transmission 
is performed by the detection unit 2 corresponding to 
each tire at a different cycle respectively. In the case of 
a four-wheel vehicle, for example, when assuming that 
transmission channels of the detection unit 2 corre- 
sponding to each tire use channels 1 to 4, as shown in 
Fig. 9, the detection unit 2 using the channel 1 performs 
the above 1 5-time repetitive transmission at 3/1 000-sec 
intervals and each of the detection units 2 using the 
channels 2 to 4 performs the above 15-time repetitive 
transmission every 7/1000, 11/1000, and 17/1000 sec. 

Therefore, by making the repetition interval different 
every transmission channel of each detection unit 2, it is 
possible to decrease the rate of overlap of transmission 
waves of channels. Moreover, it is possible to further 
decrease the above overlap rate by setting the repeti- 
tion interval to a value of different odd-number times of 
1/100 sec every detection unit 2. 

Thereby, it is possible to securely distinguish 
between signals from a plurality of detection units 2 
even if the same frequency is used. 

A detection result (27-bit digital data) transmitted 
from each detection unit 2 is received by the reception 
section 31 of the monitoring unit 3 and input to the CPU 
32 as, for example, TTL-level digital data. 

The CPU 32 classifies a detection result sent from 
each detection unit 2 in accordance with an ID code and 
converts a 3-bit detected value into a display signal to 
output it to the display section 33. Moreover, the CPU 
outputs an alarm signal to the alarm section 34 when 
the detected value comes to a predetermined reference 
value or less. 

The display section 33 is provided with four 7-seg- 
ment LED numeral indicators (hereafter numeral indica- 
tors) 33a to 33d arranged correspondingly to wheel 
assemblies on the monitoring panel 6 shown in Fig. 10 
and the alarm section 34 is provided with four red LEDs 
34a to 34d arranged correspondingly to wheel assem- 
blies on the monitoring panel 6 and a not-illustrated 
buzzer. 

Thereby, the display section 33 displays the above 
detected value on the numeral indicators 33a to 33d in 
accordance with a display signal input from the CPU 32. 
Moreover, the alarm section 34 flickers the red LEDs 
34a to 34d and sounds a buzzer (not illustrated) in 
accordance with an alarm signal input from the CPU 32. 

As described above, the first embodiment makes it 
possible to very easily measure the air pressure of a tire 
and moreover allows a female driver to easily measure 
the air pressure because the air pressure of the tire 5a 
is detected by the sensor 1 provided at the wheel 
assembly 5 side and the detection unit 2 provided at the 
chassis side, the detection result is received by the 
monitoring unit 3 through radio waves, and the detection 
resuft of the air pressure of the tire is monitored.. 
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Thereby, a driver can usually check the air pressure 
of a tire and it is possible to decrease the number of 
accidents caused by an abnormal pressure of a tire. 
Moreover, because only the sensor 1 is provided at the 
wheel assembly side and the detection unit 2 and the 
monitoring unit 3 are provided at the chassis side, it is 
possible to relatively easily set these units. Further- 
more, because detection results are transferred by radio 
waves, troublesome wiring is unnecessary for setting. 

Then, the second embodiment of the present inven- 
tion is described below. 

Figure 1 1 is a block diagram showing the electric 
circuit of the second embodiment. In Fig. 1 1 , a compo- 
nent portion same as that of the above first embodiment 
is provided with the same symbol and its description is 
omitted. The second embodiment is different from the 
first embodiment in that a data storage section 24 is set 
between the data generation section 22 and the trans- 
mission section 23. 

Thereby 27-bit digital data generated by the data 
generation section 22 is temporarily stored in the data 
storage section 24 and then, transmitted by the trans- 
mission section 23. 

Therefore, it is possible to optionally set a transmis- 
sion cycle in the case of the second embodiment though 
digital data is transmitted at the timing of acquiring a 
detection result from the sensor 1 and generating digital 
data in the case of the first embodiment. 

Moreover, in the case of the first embodiment 
because the wheel assembly 5 does not rotate while a 
vehicle is stopped due to a stop signal and therefore, a 
detection result by the sensor 1 cannot be acquired by 
the detection result acquisition section 21, no detection 
result is transmitted from the detection unit 2. However, 
the secqjhd embodiment makes it possible to transmit 
the latest detection result and monitor the result even 
while a vehicle stops. 

Then, the third embodiment of the present invention 
is described below. 

Figure 12 is a block diagram showing an electric cir- 
cuit of the third embodiment. In Fig. 12, a conponent 
portion same as that of the first embodiment is provided 
with the same symbol and its description is omitted. The 
third embodiment is different from the first embodiment 
in that a detection result is transmitted from the detec- 
tion unit 2 when a monitoring start instruction is output 
from the monitoring unit 3. 

That is, in the case of the third embodiment, the 
detection unit is further provided with a reception unit 

25, a reception antenna 25a, an ID code storage section 

26, a comparison section 27, and a driving control sec- 
tion 28 and moreover, the monitoring unit 3 is further 
provided with a transmission section 35, a transmission 
antenna 35a, a driving control section 36, an instruction 
generation section 37, and a switching section 38 in 
addition to the structure of the first embodiment. 

In this case, the switching section 38 is provided 
with a momentary switch interlocking with a key switch 



for starting a vehicle and a momentary switch set to the 
above-described monitoring panel 6. 

Thereby, in the monitoring unit 3, the transmission 
section 35 is driven by the driving control section 36 
5 when a vehicle starts and the switch set to the monitor- 
ing panel 6 is turned on and a monitoring start instruc- 
tion generated by the instruction generation section 37 
is transmitted. In this case, the instruction generation 
section 37 generates digital data to which an ID code for 
10 designating one detection unit 2 for a command repre- 
senting a monitoring start instruction is added and the 
digital data is transmitted from the transmission section 
35 as a monitoring start instruction. Moreover, the mon- 
itoring start instruction is generated correspondingly to 
15 four wheel assemblies 5 of a vehicle and successively 
transmitted to four detection units 2. 

In the detection unit 2, an ID code previously 
assigned to it's self is stored in the ID code storage sec- 
tion 26. When the reception section 25 receives a mon- 
20 itoring start instruction, the ID code included in the 
received monitoring start instruction is conpared with 
the ID code stored in the ID code storage section 26 by 
the comparison section 27. As the result of this compar- 
ison, when the two ID codes coincide each other, a coin- 
25 cidence signal is output from the comparison section 27 
to the driving control section 28. The driving control sec- 
tion 28 drives the transmission section 23 only for a pre- 
determined time after receiving the coincidence signal. 
Thereby, a detection result of the air pressure of a tire is 
30 transmitted while the transmission section 23 is driven. 
In this case, even if the data generation section 22 
generates digital data in which no ID code is added to a 
detected value, the monitoring unit 3 is able to decide 
from which detection unit 2 a detection result is 
35 received. 

The above described third embodiment makes it 
possible to prevent unnecessary radio waves from 
being emitted when monitoring of the air pressure of a 
tire is unnecessary and decrease the power consump- 
40 tion because a detection result is transmitted from the 
detection unit 2 only when a monitoring start instruction 
is output from the monitoring unit 3. 

Moreover, because the latest air pressure of a tire is 
monitored when a vehicle starts, it is possible to confirm 
45 the safety before traveling of the vehicle. 

Then, the fourth embodiment of the present inven- 
tion is described below. 

Figure 13 is a block diagram showing the electric 
circuit of the fourth embodiment In Fig. 13, a compo- 
se? nent portion same as that of the above described sec- 
ond embodiment is provided with the same symbol and 
its description is omitted. The fourth embodiment is dif- 
ferent from the second embodiment in that a detection 
result is transmitted from the detection unit 2 when a 
55 monitoring start instruction is output from the monitoring 
unit 3 similarly to the case of the third embodiment. 

That is, in the case of the fourth embodiment, the 
detection unit 2 is provided with the reception section 
25, the reception antenna 25a, the ID code storage sec- 
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tion 26, the comparison section 27, and the driving con- 
trol section 28 and moreover, the monitoring unit 3 is 
provided with the transmission section 35. the transmis- 
sion antenna 35a, the driving control section 36, the 
instruction generation section 37, and the switching 
section 38 similarly to the case of the third embodiment 
in addition to the structure of the second embodiment. 

Thereby, in the monitoring unit 3. the transmission 
section 35 is driven by the driving control section 36 
when a switch set to the switching section 38 is turned 
on and a monitoring start instruction generated by the 
instruction generation section 37 is transmitted. In this 
case, the instruction generation section 37 generates 
digital data to which an ID code for designating one 
detection unit 2 for a command representing a monitor- 
ing start instruction is added and the digital data is 
transmitted from the transmission section 35 as a mon- 
itoring start instruction. Moreover, the monitoring start 
instruction is generated correspondingly to four wheel 
assemblies 5 of a vehicle and successively transmitted 
to four detection units 2. 

In the detection unit 2, an ID code previously 
assigned to it's self is stored in the ID code storage sec- 
tion 26. When the reception section 25 receives a mon- 
itoring start instruction, the ID code included in the 
received monitoring start instruction is compared with 
the ID code stored in the ID code storage section 26 by 
the comparison section 27. As the result of this compar- 
ison, when the two ID codes coincide each other, a coin- 
cidence signal is output from the comparison section 27 
to the driving control section 28. The driving control sec- 
tion 28 drives the transmission section 23 only for a pre- 
determined time after receiving the coincidence signal. 
Thereby, a detection result of the air pressure of a tire is 
repeatedly transmitted at predetermined intervals while 
the transmission section 23 is driven. Therefore, the 
monitoring unit 3 is able to securely receive a detection 
result even if there are noises because the unit 3 can 
repeatedly consecutively receive the same data trans- 
mitted from one detection unit 2. 

The above described fourth embodiment makes it 
possible to prevent unnecessary radio waves from 
being emitted when monitoring the air pressure of a tire 
is unnecessary and decrease the power consumption 
because a detection result is transmitted from the 
detection unit 2 only when a monitoring start instruction 
is output from the monitoring unit 3. 

Moreover, when comparing the fourth embodiment 
with the third embodiment, the fourth embodiment 
makes it possible to transmit the latest detection result 
even while a vehicle stops and monitor the result 
because the detection result is stored in the data stor- 
age section 34 though no detection result is transmitted 
from the detection unit 2 in the case of the third embod- 
iment because the wheel assembly 5 does not rotate 
while a vehicle stops due to a stop signal and thereby, 
the detection result acquisition section 21 cannot 
acquire a detection result by the sensor 1 . 



Then, the fifth embodiment of the present invention 
is described below. 

Figure 14 is a block diagram showing the electric 
circuit of the fifth embodiment. In Fig. 14, symbol 7 rep- 

5 resents a detection unit set to each wheel assembly and 
8 represents a monitoring unit set nearby the driver's 
seat so that it can be seen from a driver. 

The detection unit 7 comprises a sensor 71 for 
detecting the air pressure of a tire, a data generation 

10 section 72 for generating digital data obtained by adding 
a detection result of the air pressure of a tire detected by 
the sensor 71 to a preset ID code different for each tire 
by inputting the detection result, a transmission section 
73 for transmitting the digital data generated by the data 

is generation section 72 by radio waves of a predeter- 
mined frequency obtained by modulating carrier waves 
through AM (amplitude modulation), and a transmission 
antenna 73a. 

The sensor 71 can use a sensor different from 

20 those used for the first to fourth embodiments, that is, a 
sensor for detecting pressure and converting the pres- 
sure to an electric signal. For example, it is possible to 
use a force-balance-type pressure sensor, capacitance- 
type pressure sensor, semiconductor pressure sensor, 

25 or piezoelectric pressure sensor which is known to the 
public. 

The data generation section 72 inputs a detected 
signal output from the sensor 71, converts the signal 
from analog to digital values to generate 3-bit detected 

30 values of 0 to 7 similarly to the case of the first embodi- 
ment, and generates digital data in which an ID code of 
24 bits is added to the 3-bit detected values. The ID 
code is previously set to a memory in the data genera- 
tion section 72 so as to differ for each tire 5a (detection 

35 unit 2). The 27-bit digital data generated by the data 
generation section 72 is sent to the transmission section 
73. 

The transmission section 73 transmits the digital 
data at the timing of receiving the digital data from the 
40 data generation section 72. In this case, the digital data 
is transmitted by radio waves of a predetermined fre- 
quency such as radio waves of the frequency specified 
by the feeble radio wave equipment standard in the 
Radio Law. 

45 Moreover, this embodiment transmits digital data by 
the so-called AM waves obtained by amplitude-modu- 
lating carrier waves. An AM wave has an advantage that 
digital data can securely be received if a slight fre- 
quency fluctuation occurs, compared to an FM wave 

so (frequency modulated wave). Moreover, data is trans- 
mitted from each detection unit 7 by using the same fre- 
quency. 

Furthermore, in the case of transmission, transmis- 
sion for 1/1000 sec is repeated 15 times every 5 sec. 
55 Furthermore, as described above, the above 15-time 
repetitive transmission is performed by the detection 
unit 7 corresponding to each tire at a different cycle 
respectively. In the case of a four-wheel vehicle, for 
example, when assuming that transmission channels of 
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the detection unit 7 corresponding to each tire use 
channels 1 to 4. as shown in Fig. 9. the detection unit 7 
using the channel 1 performs the above 15-time repeti- 
tive transmission at 3/1000-sec intervals and each of 
the detection units 7 using the channels 2 to 4 performs 
the above 15-time repetitive transmission every 7/1000 
1 1 /1 000, and 1 7/1 000 sec. 

Therefore, by making the repetition interval different 
every transmission channel of each detection unit 7 ft is 
possible to decrease the rate of overlap of transmission w 
waves of channels. Moreover, it is possible to further 
decrease the above overlap rate by setting the repeti- 
tion interval to a value of different odd-number times of 
1/100 sec every detection unit 7. 

Thereby, ft is possible to securely distinguish is 
between signals from a plurality of detection units 7 
even if the same frequency is used. 

Moreover, the monitoring unit 8 comprises a recep- 
tion section 81 for receiving radio waves transmitted 
from the transmission section 73. a reception antenna so 
81a, a CPU 82 for performing predetermined operations 
by inputting a detection result and an ID code received 
by the reception section 81 and outputting a display sig- 
nal for displaying a detection result of the air pressure of 
each tire and an alarm signal for notifying a driver of an ss 
abnormal air pressure, a display section 83 for display- 
ing a detection result of the air pressure of each tire by 
receiving a display signal from the CPU 82, and an 
alarm section 84 for outputting an alarm in accordance 
with an input alarm signal. 3D 

The display section 83 is provided with a green LED 
83a and a red LED 83b arranged on a monitoring panel 
9 shown in Fig. 15 and the alarm section 84 is provided 
with a buzzer 84a. 

Then; operations of the fifth embodiment having the ss 
above-described structure are described below. 

The air pressure of a tire of the wheel assembly 5 is 
always detected by the sensor 71 , a detected signal out- 
put from the sensor 71 is converted from analog to dig- 
ital values by the data generation section 72, 3-bit 40 
detected values of 0 to 7 are generated similarly to the 
case of the first embodiment, and digital data in which 
an ID code of 24 bits is added to the 3-bit detected val- 
ues is generated. 

The ID code is previously set to a memory in the 4S 
data generation section 72 so as to differ for each tire 5a 
(detection unit 2). The 27-bit digital data generated by 
the data generation section 72 is sent to the transmis- 
sion section 73 and transmitted at a predetermined 
cycle. so 

A detection result (27-bit digital data) transmitted 
from each detection unit 7 is received by the reception 
section 81 of the monitoring unit 8 and input to the CPU 
82 as, for example. TTL-level digital data. 

The CPU 82 classifies the detection result sent ss 
from each detection unit 7 in accoidance with an ID 
code and compares each 3-bit detected value with a 
predetermined reference value. As the result of this 
comparison, when every detected value is equal to or 



more than the reference value, the CPU 82 outputs a 
normal display signal showing that the air pressure of a 
tire is normal to the display section 83. However, when 
any detected value is less than the reference value, the 
CPU 82 outputs an abnormal display signal showing 
that the air pressure of a tire is abnormal to the display 
section 83 and moreover, outputs an alarm signal to the 
alarm section 84. 

Thereby, the display section 33 turns on the green 
LED 83a when receiving a normal display signal from 
the CPU 32 and flickers the red LED 83b when receiv- 
ing an abnormal display signal. Moreover, the alarm 
section 34 sounds the buzzer 84a when receiving an 
alarm signal from the CPU 32. 

As described above, the fifth embodiment makes it 
possible to very easily measure the air pressure of a tire 
and also allows a female driver to easily measure the air 
pressure because the air pressure of the tire 5a is 
detected by the detection unit 7 set to the wheel assem- 
bly 5 side and the detection result is received by the 
monitoring unit 8 through radio waves and monitored. 

Thereby, a driver can usually check the air pressure 
of a tire and it is possible to decrease the number of 
accidents caused by an abnormal air pressure of a tire 
Moreover, because detection results are trans- 
ferred by radio waves, troublesome wiring is unneces- 
sary for setting. 

Then, the sixth embodiment of the present inven- 
tion is described below. 

Figure 16 is a block diagram showing the electric 
circuit of the sixth embodiment. In Fig. 16. a component 
portion same as that of the above fifth embodiment is 
provided with the same symbol and its description is 
omitted. Moreover, the sixth embodiment is different 
from the fifth embodiment in that a data storage section 
74 is provided between the data generation section 72 
and the transmission section 73 in the detection unit 7 
Thereby. 27-bit digital data generated by the data 
generation section 72 is temporarily stored in the data 
storage section 74 and then transmitted by the trans- 
mission section 73. 

Therefore, though a detection result from the sen- 
sor 71 is acquired and digital data is transmitted at the 
timing of generating the digital data in the case of the 
fifth embodiment the sixth embodiment makes it possi- 
ble to optionally set a transmission cycle. 

Then, the seventh embodiment of the present 
invention is described below. 

Figure 17 is a block diagram showing the electric 
circuit of the seventh embodiment. In Fig. 17. a compo- 
nent portion same as that of the above-described fifth 
embodiment is provided with the same symbol and its 
description is omitted. The seventh embodiment is dif- 
ferent from the fifth embodiment in that a detection 
result is transmitted from the detection unit 7 when a 
monitoring start instruction is output from the monitoring 
unit 8. a 

That is. in the case of the seventh embodiment the 
detection unit 7 is provided with a reception section 75, 
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a reception antenna 75a. an ID code storage section 76. 
a comparison section 77. and a driving control section 
78 and moreover, the monitoring unit 8 is provided with 
a transmission section 85, a transmission antenna 85a, 
a driving control section 86. an instruction generation 5 
section 87. and a switching section 88 in addition to the 
structure of the fifth embodiment. 

In this case, the switching section 88 is provided 
with a momentary switch interlocking with a key switch 
for starting a vehicle and a momentary switch set to the 1 
monitoring panel 9. 

Thereby, in the monitoring unit 8, the transmission 
section 85 is driven by the driving control section 86 
when a vehicle starts and the switch set to the monitor- 
ing panel 9 is turned on and a monitoring start instruc- 1 
tion generated by the instruction generation section 87 
is transmitted. In this case, the instruction generation 
section 87 generates digital data to which an ID code for 
designating one detection unit 7 for a command repre- 
senting a monitoring start instruction is added and the i 
digital data is transmitted from the transmission section 
85 as a monitoring start instruction. Moreover, the mon- 
itoring start instruction is generated correspondingly to 
four wheel assemblies 5 of a vehicle and successively 
transmitted to four detection units 7. 

In the detection unit 7. an ID code previously 
assigned to it's self is stored in the ID code storage sec- 
tion 76. When the reception section 75 receives a mon- 
itoring start instruction, the ID code included in the 
received monitoring start instruction is compared with 
the ID code stored in the ID code storage section 76 by 
the comparison section 77. As the result of this compar- 
ison, when the two ID codes coincide each other, a coin- 
cidence signal is output from the comparison section 77 
to the driving control section 78. The driving control sec- 
tion 78 drives the transmission section 73 only for a pre- 
determined time after receiving the coincidence signal. 
Thereby, a detection result of the air pressure of a tire is 
transmitted while the transmission section 73 is driven. 

In this case, even if the data generation section 72 
generates digital data in which no ID code is added to a 
detected value, the monitoring unit 8 is able to decide 
from which detection unh 7 a detection result is 
received. 

The above described seventh embodiment makes it 
possible to prevent unnecessary radio waves from 
being emitted when monitoring of the air pressure of a 
tire is unnecessary and decrease the power consump- 
tion because a detection result is transmitted from the 
detection unit 7 only when a monitoring start instruction 
is output from the monitoring unit 8. 

Then, the eighth embodiment of the present inven- 
tion is described below. 

Figure 18 is a block diagram showing the electric 
circuit of the eighth embodiment. In Fig. 18. a compo- 
nent portion same as that of the sixth embodiment is 
provided with the same symbol and its description is 
omitted. The eighth embodiment is different from the 
sixth embodiment in that a detection result is transmit- 



ted from the detection unit 7 when a monitoring start 
instruction is output from the monitoring unit 8 similarly 
to the case of the above described seventh embodi- 
ment. 

That is. in the case of the eighth embodiment the 
detection unit 7 is provided with the reception section 
75. the reception antenna 75a. the ID code storage sec- 
tion 76, the comparison section 77. and the driving con- 
trol section 78 and moreover, the monitoring unit 8 is 
0 provided with the transmission section 85, the transmis- 
sion antenna 85a. the driving control section 86, the 
instruction generation section 87, and the switching 
section 88 similarly to the case of the seventh embodi- 
ment in addition to the structure of the sixth embodi- 

5 ment . . 

Thereby, in the monitoring unit 8. the transmission 
section 85 is driven by the driving control section86 
when a switch set to the switching section 88 is turned 
on and a monitoring start instruction generated by the 
>o instruction generation section 87 is transmitted. In this 
case, the instruction generation section 87 generates 
digital data to which an ID code for designating one 
detection unit 7 for a command representing an moni- 
toring start instruction is added and the digital data is 
25 transmitted from the transmission section 85 as a mon- 
itoring start instruction. Moreover, the monitoring start 
instruction is generated correspondingly to four wheel 
assemblies 5 of a vehicle and successively transmitted 
to four detection units 7. 
30 In the detection unit 7, an ID code previously 
assigned to it's self is stored in the ID code storage sec- 
tion 76. When the reception section 75 receives a mon- 
itoring start instruction, the ID code included in the 
received monitoring start instruction is compared with 
35 the ID code stored in the ID code storage section 76 by 
the comparison section 77. As the result of this compar- 
ison, when the two ID codes coincide each other, a coin- 
cidence signal is output from the comparison section 77 
to the driving control section 78. The driving control sec- 
40 tion 78 drives the transmission section 73 only for a pre- 
determined time after receiving the coincidence signal. 
Thereby, a detection result of the air pressure of a tire is 
repeatedly transmitted at predetermined intervals while 
the transmission section 73 is driven. Therefore. 
45 because the monitoring unit 8 is able to repeatedly and 
consecutively receive the same data transmitted from 
one detection unit 7, it is possible to securely receive 
the detection result even if there are noises. 

The above described eighth embodiment makes it 
so possible to prevent unnecessary radio waves from 
being emitted when monitoring of the air pressure of a 
tire is unnecessary and decrease the power consump- 
tion because a detection result is transmitted from the 
detection unit 7 only when a monitoring start instruction 
55 is output from the monitoring unit 8. 

Though a detection result of the air pressure of a 
tire is expressed by detected values of eight stages in 
the case of the above first to eighth embodiments, the 
expression method is not restricted to the above. 
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. Moreover, in the case of the above first to eighth 
embodiments, the notification method of a detection 
result uses a 7-segment numeral indicator, LED, and 
buzzer. However, it is also possible to notify a driver of a 
detection result of the air pressure of a tire by using 
voices, images, or combination of them. 

Furthermore, in the case of the above first to eighth 
embodiments, the sensor 1 or detection unit 7 is set to 
the wheel 5b of the wheel assembly 5. However, it is 
also possible to set the sensor 1 or detection unit 7 to 
the tire 5a. 

Claims 



I . A vehicle tire air pressure monitor for monitoring the 
air pressure of a tire of a wheel assembly provided 
on a vehicle, comprising: 

air pressure detection means for detecting the 
air pressure of a tire provided at each wheel 
assembly side; 

a plurality of detection sections provided at the 
chassis side for each air pressure detection 
means to transmit signals by radio waves of the 
same frequency; and 

a monitoring section for receiving signals by 
the radio waves of said frequency; wherein 
said detection section is provided with detec- 
tion result acquisition means for acquiring a 
detection result by said air pressure detection 
means and detection result transmission 
means for transmitting said detection result 
acquired by said detection result acquisition 
means together with an ID code given to distin- 
guish between tires and different for each tire 
by using radio waves of a predetermine fre- 
quency, and 

said monitoring section is provided with detec- 
tion result reception means for receiving the 
radio waves transmitted from said detection 
result transmission means and obtaining a 
detection result for said each tire in accordance 
with said ID code. 

A vehicle tire air pressure monitor for monitoring the 
air pressure of a tire of a wheel assembly provided 
on a vehicle, comprising: 
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air pressure detection means for detecting the 
air pressure of a tire provided at each wheel 
assembly side; 

a plurality of detection sections provided at the 
chassis side for each air pressure detection 
means to transmit signals by radio waves of the 
same frequency; and 

a monitoring section for receiving signals by 
the radio waves of said frequency; wherein 
said detection section is provided with detec- 
tion result acquisition means for acquiring a 



50 



55 



20 

detection result by said air pressure detection 
means, storage means for storing said detec- 
tion result acquired by said detection result 
acquisition means for a predetermined time, 
and detection result transmission means for 
transmitting the detection result stored in said 
storage means together with an ID code given 
to distinguish between tires and different for 
each tire by using radio waves of a predeter- 
mined frequency, and 

said monitoring section is provided with detec- 
tion result reception means for receiving radio 
waves transmitted from said detection result 
transmission means and obtaining a detection 
result for said each tire in accordance with said 
ID code. 



3. A vehicle tire air pressure monitor for monitoring the 
air pressure of a tire of a wheel assembly provided 
on a vehicle, comprising: 

air pressure detection means for detecting the 
air pressure of a tire provided at each wheel 
assembly side; 

a plurality of detection sections provided at the 
chassis side for each air pressure detection 
means to transmit signals by radio waves of the 
same frequency; and 

a monitoring section for receiving signals by 
the radio waves of said frequency; wherein 
said detection section is provided with detec- 
tion result acquisition means for acquiring a 
detection result by said air pressure detection 
means and detection result transmission 
means for transmitting said detection result 
acquired by said detection result acquisition 
means together with an ID code given to distin- 
guish between tires and different for each tire 
by using radio waves of a predetermined fre- 
quency, and 

said monitoring section is provided with detec- 
tion result reception means for receiving the 
radio waves transmitted from said detection 
result transmission means and obtaining a 
detection result for said each tire in accordance 
with said ID code, instruction transmission 
means for transmitting a monitoring start 
instruction by radio waves of a predetermined 
frequency, instruction reception means for 
receiving a monitoring start instruction trans- 
mitted from said instruction transmission 
means, and driving control means for driving 
said detection result transmission means when 
receiving said monitoring start instruction by 
said instruction reception means. 

A vehicle tire air pressure monitor for monitoring the 
air pressure of a tire of a wheel assembly provided 
on a vehicle, comprising: 
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air pressure detection means for detecting the 
air pressure of a tire provided at each wheel 
assembly side; 

a plurality of detection sections provided at the 
chassis side for each air pressure detection s 
means to transmit signals by radio waves of the < 
same frequency; and 

a monitoring section for receiving signals by 
the radio waves of said frequency; wherein 
said detection section is provided with detec- 10 
tion result acquisition means for acquiring a 
detection result by said air pressure detection 
means, storage means for storing said detec- 
tion result acquired by said detection result 
acquisition means for a predetermined time, is 
detection result transmission means for trans- 
mitting the detection result stored in said stor- 
age means together with an ID code given to 
distinguish between tires and different for each 
tire by using radio waves of a predetermined 20 
frequency, instruction reception means for 
receiving a monitoring start instruction, and 
driving control means for driving said detection 
result transmission means when receiving said 
monitoring start instruction by said instruction 25 
reception means, and 

said monitoring section is provided with detec- 
tion result reception means for receiving the 
radio waves transmitted from said detection 
result transmission means and obtaining a 30 
detection result for said each tire in accordance 
with said ID code and instruction transmission 
means for transmitting said monitoring start 
instruction by radio waves of a predetermined 
frequency. 35 

5. A vehicle tire air pressure monitor for monitoring the 
air pressure of a tire of a wheel assembly provided 
on a vehicle, comprising: 

40 

a plurality of detection sections provided at the 
wheel assembly side for each tire to transmit 
signals by radio waves of the same frequency; 
and 

a monitoring section for receiving the signals 45 
by the radio waves of said frequency; wherein 
said detection section is provided with air pres- 
sure detection means for detecting the air pres- 
sure of a tire, detection result acquisition 
means for acquiring a detection result by said so 
air pressure detection means, and detection 
result transmission means for transmitting the 
detection result acquired by said detection 
result acquisition means together with an ID 
code given to distinguish between tires and dif- ss 
ferent for each tire by using radio waves of a 
predetermined frequency, and 
said monitoring section is provided with detec- 
tion result reception means for receiving the 



radio waves transmitted from said detection 
result transmission means and obtaining a 
detection result for said each tire in accordance 
with said ID code. 

A vehicle tire air pressure monitor for monitoring the 
air pressure of a tire of a wheel assembly provided 
on a vehicle, comprising: 

a plurality of detection sections provided at the 
wheel assembly side for each tire to transmit 
signals by radio waves of the same frequency; 
and 

a monitoring section for receiving the signals 
by the radio waves of said frequency; wherein 
said detection section is provided with air pres- 
sure detection means for detecting the air pres- 
sure of a tire, detection result acquisition 
means for acquiring a detection result by said 
air pressure detection means, storage means 
for storing said detection result acquired by 
said detection result acquisition means for a 
predetermined time, and detection result trans- 
mission means for transmitting the detection 
result stored in said storage means together 
with an ID code given to distinguish between 
tires and different for each tire by using radio 
waves of a predetermined frequency, and 
said monitoring section is provided with detec- 
tion result reception means for receiving the 
radio waves transmitted from said detection 
result transmission means and obtaining a 
detection result for said each tire in accordance 
with said ID code. 

A vehicle tire air pressure monitor for monitoring the 
air pressure of a tire of a wheel assembly provided 
on a vehicle, comprising: 

a plurality of detection sections provided at 
each wheel assembly side to transmit signals 
by radio waves of the same frequency; and 
a monitoring section provided at the chassis 
side; wherein 

said detection section is provided with air pres- 
sure detection means for detecting the air pres- 
sure of a tire, detection result transmission 
means for transmitting a detection result by 
said air pressure detection means together 
with an ID code given to distinguish between 
tires and different for each tire by using radio 
waves of a predetermined frequency instruc- 
tion reception means for receiving a monitoring 
start instruction sent by radio waves of a prede- 
termined frequency, and driving control means 
for driving said detection result transmission 
means when receiving said monitoring start 
instruction by said instruction reception means, 
and 
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said monitoring section is provided with 
instruction transmission means for transmitting 
said monitoring start instruction by radio waves 
of a predetermined frequency and detection 
result reception means for receiving the radio 5 
waves transmitted from said detection result 
transmission means and obtaining a detection 
result for said each tire. 

A vehicle tire air pressure monitor for monitoring the w 
air pressure of a tire of a wheel assembly provided 
on a vehicle, comprising: 

a plurality of detection sections provided at 
each wheel assembly side to transmit signals 75 
by radio waves of the same frequency; and 
a monitoring section provided at the chassis 
side; wherein 

said detection section is provided with air pres- 
sure detection means for detecting the air pres- 20 
sure of a tire, storage means for storing a 
detection result by said air pressure detection 
means for a predetermined time, detection 
result transmission means for transmitting a 
detection result by said air pressure detection 
means together with an ID code given to distin- 
guish between tires and different for each tire 
by using radio waves of a predetermined fre- 
quency, instruction reception means for receiv- 
ing a monitoring start instruction sent by radio 
waves of a predetermined frequency, and driv- 
ing control means for driving said detection 
result transmission means when receiving said 
monitoring start instruction by said instruction 
reception means, and 35 
said monitoring section is provided with 
instruction transmission means for transmitting 
said monitoring start instruction by radio waves 
of a predetermined frequency and detection 
result reception means for receiving the radio 
waves transmitted from said detection result 
transmission means and obtaining a detection 
result for said each tire in accordance with said 
ID code. 
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9. 



The vehicle tire air pressure monitor according to 
any one of claims 3, 4, 7, and 8, wherein said detec- 
tion result transmission means repeatedly transmits 
said detection result up to a predetermined number 
of times when it is driven by said driving control 
means. 



45 



50 



to be transmitted by detection result transmission 
means driving-controlled by the driving control 
means and drives said detection result transmis- 
sion means when receiving a monitoring start 
instruction together with the ID code stored in said 
ID code storage means. 

11. The vehicle tire air pressure monitor according to 
any one of claims 3, 4, and 7 to 10, wherein said 
instruction transmission means transmits said mon- 
itoring start instruction when a vehicle starts. 

12. The vehicle tire air pressure monitor according to 
any one of claims 3, 4, and 7 to 11, wherein said 
instruction transmission means has a switch which 
can be operated by a driver or the like and transmits 
said monitoring start instruction when said switch is 
turned on. 

13. The vehicle tire air pressure monitor according to 
any one of claims 1 to 12, wherein said detection 
result transmission means transmits said detection 
result by amplitude-modulating a carrier wave. 

The vehicle tire air pressure monitor according to 
any one of claims 1 to 13, wherein notification 
means is included which notifies a driver of said 
detection result obtained by said detection result 
reception means. 



10. The vehicle tire air pressure monitor according to 
any one of claims 3, 4, and 7 to 9, wherein said 
instruction transmission means transmits an ID 
code given to distinguish between tires and differ- 
ent for each tire together with a monitoring start 
instruction and said driving control means has ID 
code storage means for storing the ID code of a tire 
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